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Abstract 
In spite of the large potential, the market development of solar heat for industrial or commercial applications is rather slow so far. 
An important barrier for the market development is the large effort to carry out a feasibility assessment including the pre-
dimensioning of a suitable solar process heat system. Especially to facilitate the identification of suitable integration points for 
solar heat in Industry, tools and guidelines are required. To reduce the effort for identification of a suitable integration point 
within Industry, comprehensive research on the food and beverages sector was performed to highlight the possibilities for 
integrating solar heat. The analysis shows that the utilized process installations and especially the current equipment for heating 
are of particular importance for the integration of solar heat.  
Based on the results of the analysis of several sectors of the food and beverage industry and conventional process heating 
technologies, a classification for the integration of solar heat in industrial processes and heat supply systems was developed. This 
classification is sector independent and contains concepts for the hydraulic integration of solar heat for the majority of all 
industrial processes and operations. Finally, an approach is presented to simplify the choice of a suitable integration point for 
solar heat in industry. This approach includes the identification and assessment of possible integration points as well as the 
utilization of the developed classification and other important steps within the feasibility assessment. 
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1. Introduction 
Industry represents a very promising application area for solar thermal technology, since it has a very high heat 
demand with a significant share below 150 °C [1], [2]. Additionally, Industry and Commerce usually have a very 
constant heat demand, both during working days and over the year. This is a significant advantage compared to 
standard applications of solar energy in the residential sector. Often very large solar heating systems can be applied 
in Industry due to the constant and high heating loads, which can yield in very low solar heat generation costs. In 
spite of the large potential that was estimated within several studies worldwide and the beneficial boundary condi-
tions in Industry for the utilization of solar process heat, the market development is rather slow. The share of solar 
process heat systems on the global installation rate of solar heating systems is in the range of only one percent [3]. 
One important reason for the slow market development is the complexity of Industry as a new field of application 
for solar thermal energy. Based on the company size and applied processes, it can be very time-consuming to 
identify a suitable integration point for solar heat and to estimate the effort to integrate solar heat into the existing 
infrastructure of the production site. Additionally, different possibilities to integrate solar heat might be applicable 
based on the multitude of industrial heat loads, leading to different suitable hydraulic concepts for solar heating 
systems. However, there are no standardized system configurations for solar process heat so far which leads to very 
high costs for feasibility assessment and planning of these systems. 
For a better market development and a reduced effort for feasibility assessment, different sectors or applications 
have been analyzed in more detail within the past. Partially, guidelines for a specific sector or application have been 
developed and published to reduce the effort for project development and realization of solar process heat 
systems [4], [5], [6]. However, a generalized methodology was still missing to transfer the findings of specific 
industry sectors or applications to others, that haven’t been analyzed so far. 
 
Within the past, the research priorities in the field of solar process heat were mainly focused on collector 
developments, identification of suitable industries and processes, as well as the implementation of case studies and 
initiation of pilot and demonstration plants. Approaches to simplify the integration of solar heat in industrial 
processes are rarely found. [7] identified widely-used unit operations, which seems to be suitable for the application 
of solar energy due to their low-temperature heat demand. The identified unit operations are supply of hot water or 
steam, drying and dehydration processes, preheating of input- and raw material, concentration processes, 
pasteurization and sterilization, washing and cleaning, chemical reactions, and industrial space heating. The 
identification and description of typical low temperature processes by Schnitzer et al. can be used to identify suitable 
applications for solar process heat. However, relating to the integration of solar heat this approach cannot make any 
general statement. This can be shown for example for the category washing and cleaning. The detailed analysis of 
the Brewing sector and additional sectors of the food and beverage industry by [8] show the wide variety of washing 
and cleaning processes. The applied installations for these processes can vary according to the product that has to be 
cleaned or the technique that is applied. Therefore, the method and installation for washing crates in a brewery is 
completely different compared to the washing of returnable bottles or the cleaning of a meat production facility. 
This leads to three totally different integration concepts for the utilization of solar heat. Thus, the presented 
approach does not result in any simplification of the integration of solar heat. 
A similar approach is presented by [9]. Based on several screenings in companies of varying industry sectors, the 
authors identified promising applications for the integration of solar heat that frequently occurred within the 
screenings. These applications are as follows: heating of fresh water for cleaning processes, preheating of make-up 
water for steam boilers, heating of industrial baths, and convective drying with hot air. Due to their wide 
distribution, the significant energy demand and relatively low temperature level, these applications were determined 
to have a high potential for the integration of solar thermal energy. With regard to the temperature levels, energy 
demand and diffusion rate this selection seems reasonable, as it summarizes a large quantity of industrial processes. 
However, except for the preheating of make-up water for steam boilers a large variety of possible solar heating 
system configurations can be applied for the identified applications. As example, hot water supply for cleaning 
purposes can be realized continuously by a heat exchanger or with a storage that is heated by an internal heat 
exchanger. The heating of industrial baths gives even more options. Therefore, the approach of promising 
applications is not able to simplify the integration issue. However, the general distinction of heating fresh water and 
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heating of industrial baths includes a reasonable approach. Within the analysis of heat consuming processes in 
Industry to determine the potential of solar process heat in Germany [10] found that almost all processes, if they are 
reduced to their essential specifications, can be assigned to two categories: "heating of fluid streams" or "heating of 
baths, machineries, or tanks". Using this distinction, industrial processes can be categorized independent from 
industry or products. 
A third approach is to distinguish the level at which solar heat is integrated. As described by [11], it can be 
distinguished between supply level (typically steam or hot water networks) and process level. Many industries have 
a central boiler house for heat generation and distribution. Mainly natural gas or fuel oil is used to generate steam or 
hot water, which is transferred via a central distribution system to the different decentralized heat consuming 
processes. A general distinction between supply and process level seems reasonable to simplify the integration of 
solar heat, since generalizations regarding the required temperature levels can be done and thus conclusions 
regarding suitable collector technologies can be drawn.  
Additionally, different heat transfer media on supply level can already result in different concepts for the 
integration of solar heat. Hence, this distinction is only significant on supply level, since (based on the respective 
heat transfer medium) only a few possibilities for the integration of solar heat are available. At process level this 
distinction is not helpful due to the multitude of various heat loads. 
2. Relevant parameters for integration of solar heat 
To develop a general classification for the integration of solar process heat, all relevant parameters that influence 
the integration of solar heat into an existing system must be considered. In line with the evaluation of existing 
approaches for integration of solar heat, the distinction between supply and process level as well as the utilized heat 
transfer media have been identified as influential parameters. In order to allow a breakdown on process level, a 
grouping of heat loads to one of the following categories seems reasonable: "(pre)heating of fluid streams" or 
"heating and maintaining temperature of baths, machineries, or tanks". Besides this distinction, a detailed analysis of 
process chains and equipment within the food and beverage industry showed that the design of the conventional 
heating equipment is another very important parameter for the integration of solar heat [8].  
The relevance of this parameter will be shown using the example of pasteurization. This process is widespread 
within the food and beverage industry and used for the preservation of the produced goods. According to Figure 1, 
there are three different methods for the pasteurization of food and beverages, for which different systems can be 
used. While Flash Pasteurization can be assigned to the category "(pre)heating of fluid streams", Spray 
Pasteurization and Thermization belong to the second category "heating and maintaining temperature of baths, 
machineries, or tanks".  
 
Fig. 1. Different methods and equipment for pasteurization of food and beverages. 
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Having a closer look at the utilized installation for these processes, it is obvious that different concepts for the 
integration of solar heat have to be applied for these two categories. But even within one category different 
possibilities for integration of solar heat can arise depending on the conventional heating equipment. Thus, the 
integration of solar heat for Thermization, which is conventionally heated by heating jacket, is significantly more 
difficult compared to the integration in a tunnel pasteurizer, which is conventionally heated by an external heat 
exchanger. This shows that the integration of solar heat is determined both by the category of the heat load as well 
as the conventional heating equipment. 
The different possibilities for pasteurization of food and beverages illustrates that a breakdown on process level 
by processes or unit operations (e.g. presented by [7]) has no significance regarding the integration of solar heat. 
Thus, it seems rather unimportant whether an internal tube bundle is used for the conventional heating of a tunnel 
pasteurizer or a bottle washing machine. It can be concluded that the following parameters are of particular 
importance regarding the integration of solar heat and need to be considered for a general classification of 
integration possibilities: 
x Distinction between supply- and process level 
x Utilized heat transfer medium at supply level 
x Category of heat load at process level  
x Conventional heating equipment at process level 
Each of these parameters by themselves is not sufficiently explicit. However, by a joint consideration of 
individual parameters, different classes for the integration of solar heat can result. While the heat transfer medium 
directly results in potential applications on supply level including one or two suitable integration concepts, this 
parameter plays a minor role on process level. 
At process level it is reasonable to separate the multitude of industrial heat loads into the different categories. 
These are "(pre)heating of fluid streams", which refers to both a product or a process medium and "heating and 
maintaining temperature of baths, machineries, or tanks". Considering frequently applied processes in Industry with 
their installations a third category seems reasonable to include the multitude of evaporation and drying processes. 
Therefore, the third category is "thermal separation processes". This category includes drying, evaporation, 
distillation and rectification. Next to the distinction between these three categories the conventional heating 
equipment has to be considered, since it is of high importance if a process is heated by external heat exchangers, 
heating jackets or direct steam injection. 
3. Classification of industrial heat loads 
Considering the most influential parameters for the integration of solar heat described in Chapter 2, a 
classification results that can be applied to the majority of industrial processes. This classification is shown in 
Figure 2. According to this classification it has to be distinguished between supply and process level. At supply level 
a further subdivision according to the heat transfer medium is done. For integration at supply level, a distinction is 
drawn between steam and liquid heat transfer media. The integration concepts for liquid heat transfer media are 
valid for hot water, synthetic media, or thermal oils. The different media will only lead to differences in the required 
heat exchanger type. In principle the integration concepts for liquid heat transfer media are also valid for air as heat 
transfer medium.  
By using steam as conventional heat transfer medium, three different concepts (SL_1/2/3) can be applied to 
integrate solar heat: SL_1 - solar steam generation (parallel integration), SL_2 - heating of boiler feed water and 
SL_3 - heating of make-up water (both serial integration). The parallel integration can be realized directly or 
indirectly (e.g. with thermal oil or pressurized water). The concepts for serial integration to heat boiler feed water or 
make-up water differ mainly in the respective temperature level and potential heat recovery measures that have to be 
considered. Besides the parallel (SL_4) and serial integration (SL_5) of solar heat in conventional heat supply 
systems with liquid heat transfer media there is also the possibility to heat storages or cascades (SL_6) that are part 
of the conventional heat supply system. 
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Fig. 2. Classification of industrial heat loads on supply and process level. 
At process level a first distinction is drawn by the category of the heat load. If a process is identified to be 
suitable for the integration of solar heat within a feasibility assessment (e.g. based on the temperature level and load 
profile) it should be assigned to one of the three categories “(pre)heating of fluid streams”, “heating and maintaining 
temperature of baths, machineries, or tanks” or “thermal separation processes”. Afterwards another distinction is 
drawn by the heating equipment that is conventionally used to supply heat to the process. For the category 
“(pre)heating of fluid streams” two ways of heating are distinguished: External heat exchangers and direct steam 
injection. Processes assigned to the second category “heating and maintaining temperature of baths, machineries, or 
tanks” can additionally be heated with internal heat exchangers (this includes heating jackets and -coils, tube 
bundles, plate coil heat exchangers, electric heating elements and direct combustion). Within the third category 
“thermal separation processes” it is distinguished between convective- and contact dryers that cover the bulk of all 
drying installations in Industry as well as evaporators that are used for distillation and rectification besides general 
evaporation processes. 
Table 1: Overview of integration concepts for SHIP applications. 
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Based on the category of the heat load in combination with the conventional heating equipment four different 
integration concepts for solar heat can be applied at process level that are listed in Table 1. The first concept is to 
integrate an additional external heat exchanger that is fed by solar thermal energy. This heat exchanger is integrated 
in serial to the conventional one to heat a product or process medium, an intermediate hot water circuit, or input 
streams. The second concept is the integration of an additional external heat exchanger that is used to heat or 
maintain the temperature of baths, machineries, or tanks. The third concept can be applied to integrate an additional 
heat exchanger surface within baths, machineries, or tanks. The forth concept is used to generate steam on process 
level with reduced temperature, either at vacuum or low pressure.
4. Examples of integration concepts for SHIP applications
Within the following chapter, three examples of integration concepts are shown, one at supply level and two at 
process level. All integration concepts that are given by the classification in Chapter 3 are illustrated and explained 
within [8], [12].
Generally, the integration of solar heat at supply level is less complex compared to process level. Besides the 
heating of make-up water, all integration concepts come along with high set temperatures that have to be provided 
by the solar heating system. The minimum set temperature for a solar heating system is approximately 100 °C, and 
can easily exceed 200 °C, based on the respective system concept (parallel or serial integration) and the boundary 
conditions of the heat generation and supply system (hot water or steam circuit, open or closed condensate system, 
etc.) Therefore, the integration on supply level should be preferred in regions with very good irradiation.
Using concentrating collectors at locations with sufficient direct irradiation, solar steam can be generated that is 
fed into the existing heat supply system. Therefore, the integration concept SL_1 illustrated in Figure 3 can be 
applied. Concentrating collectors with pressurized water or thermal oil as heat transfer medium are used to feed a 
special heat exchanger for evaporation (typically kettle type reboiler). The heat exchanger is operated at the same 
pressure as the conventional steam system. The produced steam is fed into the steam line and provided to the 
different heat loads within the factory. While solar steam is fed into the existing circuit the conventional steam boiler 
reduces its steam production similar to operation periods with reduced load. The actual loss of efficiency of the 
steam boiler caused by the solar heating system is influenced by the ratio of installed solar power to conventional 
boiler capacity, the typical load, and steam boiler performance (scope of modulation). 
 
 
Fig. 3. Integration concept SL_1 for indirect solar steam generation at supply level. 
Raw water
Condensate
Make-up water
Condensate
tank
Steam line
Boiler feed water
Condensate return
Exhaust
gas
Concentrating collectors
SL_1
Steam boiler Degasification
656   Bastian Schmitt /  Energy Procedia  91 ( 2016 )  650 – 660 
The integration at process level usually comes along with lower solar set temperatures, since all process are 
operated below the supply temperature. However, the effort for integration of solar heat can be higher compared to 
supply level. Figure 4 illustrates the concept PL_1, which can be applied to integrate solar heat at process level by 
using an additional external heat exchanger. As shown in the general integration concept (left), the heat exchanger 
can be used to (pre-)heat a product or process medium (e.g. water, lye, fruit juice, etc.), which could also be a closed 
intermediate hot water circuit or input streams that are fed into a process. The heat exchanger is installed in serial to 
the conventional one. This serial integration can be realized in a way that only a part of the entire product or process 
medium stream is heated up and hence heat exchanger surface, pump and pipe dimensions can be kept small. 
 
 
Fig. 4. Integration concept for solar heating of product or process media with external heat exchanger. General integration flow sheet (left), 
sterilization process with autoclave (center) and scalding process for chicken slaughtering (right). 
Next to the general integration concept, Figure 4 includes two examples. On the on hand, an autoclave is partially 
heated with solar energy. For start-up and during the sterilization process the water is drawn off the autoclave and 
heated by steam injection. A partial flow of this water is heated by a solar heat exchanger that is connected in serial 
to the steam injector, whereby the steam consumption can be reduced. On the other hand, a solar assisted chicken 
scalding process is illustrated. The scalding bath for chicken slaughtering is conventionally heated by direct steam 
injection. Based on water discharge by carcasses and evaporation losses a significant amount of fresh water is fed to 
the scalding bath, which can be preheated by solar energy. 
 
Besides the integration of external heat exchangers, processes can be supplied with thermal energy by internal 
heat exchangers. Therefore, integration concept PL_3 can be applied to integrate an additional heat exchanger 
surface within baths, machineries, or tanks. Usually, the additional solar driven internal heating surface is installed in 
parallel to the conventional heat source. For this concept it is important to consider the available space in the process 
equipment since it is usually limited due to the treated product (e.g. metal parts) or components such as stirrers or 
strainers. 
 
 
Fig. 5. Integration concept for solar heating of baths, machineries, or tanks with internal heat exchanger. General integration flow sheet (left) and 
curd vessel for cheese production heated with conventional heating jacket and additional solar driven dimple plates (right). 
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Next to the general integration concept for solar bath heating on the left hand side in Figure 5, the application in a 
diary is illustrated. For cheese production curd vessels are used that are heated conventionally via heating jackets or 
by addition of hot water. The illustrated example shows the integration of an additional solar driven internal heat 
exchanger within the curd vessel.  
5. Approach for identification and selection of suitable integration points 
Based on the respective company that is analyzed to assess the possibilities for the utilization of solar process 
heat, several suitable integration points for solar heat might be identified. In order to accelerate the feasibility 
assessment, four major steps should be passed through. As shown in Figure 6, the analysis of a production site starts 
with a pre-feasibility assessment, which aims to clarify whether the company is generally suitable to implement a 
solar heating system or not. Therefore, a few decisive factors can be applied:  
x Available roof or ground area, that can be used to install solar collectors (orientation, shading, statics) 
x Significant share of process heat demand below 150 °C, based on location of factory even below 100 °C 
x Continuous process heat demand during week and over the year 
x Payback periods with more than 3..5 years are accepted by the company or ESCO models applicable 
If the listed factors can be confirmed, it is reasonable to collect more detailed data and visit the production site. 
The site visit is important to get an overview of the production site, heat loads, and heat supply system. Therefore, it 
is helpful to collect, draw, and discuss sketches (production flow, roof areas, location for storages, etc.) with the 
technical staff of the company. Based on these information and relevant data provided by the company the status 
quo can be analyzed by crosschecking gathered data with available benchmarks, drawing energy balances and flow 
sheets of production processes, and by trying to estimate the energy consumption of single production sections or 
processes. The actual depth of this analysis is based on the complexity of the production site, available data and 
resources of the auditor.  
 
 
Fig. 6. Important steps for the integration of solar process heat. 
Based on the on-site visit and the analysis of existing data in load profiles and energy consumption, it should be 
possible to identify the most important heat loads within the production site. Therefore, it is important to gather the 
most important parameters for every heat load such as: approx. operational time (daily, weekly, annually), overall 
heat demand and typical heat demand for start-up and during operation, process temperature, installed heating 
equipment, flow and return temperature of utilized heat transfer medium, or possibilities for heat recovery. 
Additionally, suitable integration concepts can be assigned to every heat load within the production site with the help 
of the classification presented in Chapter 3.  
After the identification of relevant heat loads, all potential integration points for solar heat have to be compared 
and evaluated to select the most suitable integration point of solar heat. Therefore, three important criteria can be 
used: Temperature level, load profile and effort for integration. 
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Temperature 
Generally, the efficiency of a collector decreases with increasing temperature and thus also the solar yield is 
reduced. For this reason, the temperature level that has to be provided by a solar heating system is the most 
important criterion for the selection of an integration point.  
Based on the climatic boundary conditions, low-temperature applications or processes that allow pre-heating 
should be preferred. However, it should be noted that the process temperature itself is not always directly linked to 
the temperature that has to be supplied by a solar heating system. This temperature is determined by the way of 
integrating the heat into the existing process or heat supply system. Therefore, not only the temperature of the 
identified heat load, but also the estimated mean temperature of the solar heating system has to be considered. If e.g. 
a cleaning bath for metal parts that is operated at 60 °C is heated with an additional solar driven external heat 
exchanger, the solar set temperature would be approx. 10 K above the process temperature. Using a solar driven 
heating jacket instead, the required solar set temperature would be significantly higher than 70 °C. 
Load profile 
The second important criterion for the selection of an integration point is the load profile. Basically, processes 
with long and constant periods of operation should be preferred. Since many industrial companies do not produce on 
Sundays or even Saturdays, the buffer store of a solar heating system should be dimensioned in such way that the 
solar yield of at least one day can be stored. In this case, the store has sufficient capacity to compensate any 
variations in the daily load. For this reason, the daily load profile (except for companies that produce on seven days 
per week) is of minor importance for the selection of a suitable integration point compared to the weekly load 
profile. Within the course of a week, a possible integration point should be operated at all production days. 
However, an accurate statement regarding the minimum operational time of a process within one week is difficult 
to issue. E.g. a process that is operated every second day is much more suitable for the integration of solar heat 
compared to a process that is operated for same time, but on consecutive days. This is based on the sizing of the 
storage. Possibly, the combination of more than two or even more integration points can help to gather a more 
uniform load. 
Regarding the yearly load profile, a suitable integration point should not have significant interruptions during the 
summer months. As shown in [13], two weeks of interruption during times of high irradiation can reduce the yearly 
solar yield by 5 %, which might challenge the implementation.  
With regard to the load profile, especially the integration of solar heat at supply level is advantageous. Due to the 
number of heat loads that are connected to a steam or hot water network, a relatively constant load profile during the 
production period is resulting. Even outside of production periods solar heat can be used to compensate standby 
losses of heat supply system e.g. at weekends. 
Effort for integration 
The final important criterion to assess the feasibility of integration of solar heat is the effort to integrate the solar 
heat in the existing system. This can vary significantly depending on the respective installations. While the 
integration of solar heat within the hot water supply equipment for cleaning purposes can be realized with only one 
additional heat exchanger and some peripherals at best, the integration for bath heating can lead to a much more 
complicated retrofit of the existing process with additional internal heat exchangers. Generally, processes that are 
conventionally heated with external heat exchangers can be much easier supplied with solar heat compared to 
processes with internal heating due to accessibility and the possibility of serial connection of a solar driven heat 
exchanger. Besides the additional hardware it is also important to assess the effort that is necessary to adjust the 
existing control system. 
 
By consideration of these three criteria it is possible to assess all identified integration points and rank them 
regarding their suitability for implementation. How to deal with several suitable integration points can be shown 
exemplified by the illustrated scalding process (cp. Figure 4). For processes of the category “heating and maintaining 
temperature of baths, machineries, or tanks” that are heated by direct steam injection, four integration concepts are 
proposed by the classification in Figure 2: External heat exchanger for solar heating of input streams (PL_1), 
external heat exchanger for solar bath heating (PL_2), internal heat exchanger for solar bath heating (PL_3) and 
solar steam supply with low pressure (PL_4). 
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In this case a possible approach to choose the best integration concept is to check the requirements of the 
considered concepts starting with the lowest temperature demand. For the scalding process this would be PL_1. If 
large quantities of fresh water are supplied to the scalding bath this integration concept offers the possibility to 
integrate solar heat at the lowest temperature level. If for technical reasons cold water has to enter the bath 
integration concept (e.g. to cool down the product), PL_1 can be excluded. Based on the temperature level 
integration concepts PL_2 and PL_3 should be considered next. The feasibility of these concepts is influenced by the 
possibility to remove the process medium for heating by external heat exchanger, or the available space for an 
internal heat exchanger within the bath. Regarding the effort for integration, concept PL_4 (solar steam supply with 
reduced pressure) is much easier, since there is no interference in the existing process. However, the highest 
temperature has to be supplied by the solar heating plant for this concept. 
6. Summary and conclusion 
Although the supply of solar process heat in Industry and Commerce represents a promising field of application 
for solar energy, the market penetration is still relatively low. One important reason for this slow development is the 
large effort that is required to perform feasibility assessments for this application. The necessary steps to survey the 
status quo of a factory, to identify and assess potential integration points for solar heat, and to carry out a pre-
dimensioning and yield assessment of a solar heating system can be very complex and time consuming. Typically 
this acts as an obstacle for the initiation of new solar process heat projects. Within the past, the research on solar 
process heat was mainly focused on collector developments, identification of suitable industries and processes, as 
well as the implementation of case studies and initiation of pilot and demonstration plants. Only a few approaches 
can be found that tried to simplify the integration of solar heat in industrial processes.  However, these approaches 
focused more on the identification of widely-used unit operations or suitable applications for solar heat in Industry 
instead of the integration issue itself.  
The detailed analysis of the Food and Beverage sector showed that especially the installed process equipment has 
an influential parameter for the integration of solar heat. Considering this fact, a classification for the integration of 
solar heat in industrial processes and heat supply systems was developed, which is sector independent and valid for 
the majority of all industrial processes and operations. The classification distinguishes between the integration at 
supply and process level. At supply level a further subdivision according to the heat transfer medium (steam and 
liquid heat transfer media). For both heat transfer media, three different applications for solar process heat were 
found, resulting in total six integration concepts for supply level. 
At process level a first distinction is drawn by the category of the heat load. Therefore, an identified heat load at 
process level should be assigned to one of the following three categories: “(pre)heating of fluid streams”, “heating 
and maintaining temperature of baths, machineries, or tanks” or “thermal separation processes”. Afterwards the 
heating equipment that is conventionally used to supply heat to the process is considered. At process level, in total 
four general integration concepts were identified that can be applied according to the category of heat load and 
current heating equipment. 
Finally, an approach is presented to simplify the first part of a feasibility assessment for solar process heat 
projects. Therefore, the four most important steps are explained, which are pre-feasibility assessment, analysis of a 
production site, identification of relevant heat loads, and evaluation of integration points. Using the developed 
classification, it is possible to accelerate the feasibility assessment due to a reduced effort for identification of a 
suitable integration point and the given integration concepts that illustrate how to integrate solar heat in existing 
process or heat supply system. 
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